Synchronized neuronal ring has beenreported in many neural systems and may play a role in the representation of sensory stimuli and the modi cation of sensory representations by both experience and attention. In this report we describe a bootstrap procedure for computing the statistical signi cance of changes in the degree of synchrony and apply it to recordings from the second somatosensory (SII) cortex of Macaques performing tactile and visual discrimination tasks. A majority ( 6 8 % ) of neuron pairs in SII re synchronously in response to a tactile stimulus. In a fraction of those pairs (17.5%), the degree of synchrony c o varies with the focus of attention.
Introduction
Synchronous ring of action potentials amongst multiple neurons is a phenomenon that has been observed in a wide range of neural systems. Temporal structures of similar nature have been proposed to play a functional role in representing sensory information, as possible representations of internal behavioral states, and in motor planning 7,1,3,4,2,11,10]. One of the challenges in the eld is the development of statistical methods suitable for characterizing the signi cance of synchronous ring. In the present report, we are concerned with the question whether the degree of synchrony observed changes signicantly with the behavioral state of the animal. To this purpose, we develop a model-free analysis of the cross-correlogram 6]. Signi cance was tested by bootstrap procedures at two levels using appropriate null-hypotheses.
Experimental Methods
The activity of a total of 553 pairs of neurons in SII from 2 awake behaving monkeys was recorded using 7 extracellular electrodes driven individually 9]. Physiological methods were similar to those described by 8]. The experimental protocol required both monkeys to alternate between performing a tactile discrimination task (considered the \attentive" task for recordings in somatosensory cortex) and a visual (\nonattentive") task. 
Signi cance of Attentional E ect
Our second objective is to determine whether attention has a signi cant e ect on synchronous ring. Only pairs of neurons which possess a signi cant degree of synchrony according to the test in section 3.1 were included. Total 377/553 (68%) 66/377 (17.5%) 54/66 (82%) Table 1 The second column indicates the fraction of cell pairs which showed signi cant synchrony ( p < 0:05) for each monkey. The third column shows the fraction of those which s h o wed a signi cant c hange in the synchrony ( p < 0:05) with the attentional state. Finally, the fourth column indicates the percentage in which synchrony i n S I I increased with attention directed on the tactile task.
Results
We applied the above statistical procedures to spike data recorded from macaque area SII while the animals were performing attentional tasks. Table 1 
